[beta-adrenoceptor subtypes involved in relaxations of guinea-pig gastrointestinal smooth muscles: distribution and signaling pathway of beta 3-adrenoceptors].
The distribution and signaling pathway of beta 3-adrenoceptors involved in relaxations were examined in guinea-pig gastrointestinal smooth muscles. In esophagus, beta 1-adrenoceptors participate in isoprenaline-induced relaxations. However, both beta 2- and beta 3-adrenoceptors contribute to the relaxations in taenia caecum. In gastric fundus, duodenum, and ileum, beta 3-adrenoceptors were responsible for the relaxant responses. These results suggest that functional beta 3-adrenoceptors are present in four smooth muscles except esophagus. This was strongly supported by molecular analyses with RT-PCR, showing the expression of beta 3-adrenoceptor mRNA in the four tissues. beta 3-Adrenoceptor-mediated relaxations were unaffected by both an adenylyl cyclase inhibitor, SQ-22,536 (100 microM), and a PKA inhibitor, H-89 (10 microM), in guinea-pig gastric fundus smooth muscle. Furthermore, in the presence of SQ-22,536 (100 microM), the stimulation of beta 3-adrenoceptors elicited relaxations without an elevation of cAMP, indicating the involvement of cAMP-independent mechanism(s). beta 3-Adrenoceptor-mediated, cAMP-independent relaxations were significantly diminished by a Kv channel blocker, 4-aminopyridine (3 mM). These results indicate that beta 3-adrenoceptors play a primary role in relaxations of guinea-pig gastrointestinal smooth muscles and 4-aminopyridine-sensitive Kv channels participate in cAMP-independent smooth muscle relaxations in response to the activation of beta 3-adrenoceptors.